The role of glyoxalase system in renal hypoxia.
Methylglyoxal (MG), a highly reactive alpha-oxoaldehyde generated by oxidation of carbohydrate and glycolysis, binds to proteins and forms advanced glycation end products (AGE). MG and MG adducts have been implicated in oxidative stress-related diseases, therefore, MG detoxifying system such as the glyoxalase system (glyoxalase I) also contributes to progression of these diseases. Recent papers have emphasized the pathophysiological effects of MG and the glyoxalase system in acute hypoxic injury, which is associated with acute oxidative stress. We investigated the kinetics of MG level and glyoxalase I activity in renal acute hypoxic injury induced by ischemia-reperfusion (I/R). I/R induced tubulointerstitial injury and the histological changes were associated with a significant decrease in renal glyoxalase I activity and an increase in MG level in the damaged tubular cells. Of note, rats over expressing human glyoxalase I showed amelioration of I/R-induced histological and functional damages and it was associated with a decrease in MG level in the lesion resulting in reduction of oxidative stress and tubular cell apoptosis. In conclusion, glyoxalase I has renoprotective effects in renal hypoxia such as I/R injury via a reduction in cytotoxic MG level in tubular cells.